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Sensitivity Factors of Mountain Spoil Field Slopes Stability Based on
Improved Orthogonal Method

ZHANG Jiamin, FU Jindan, LIU Hao

Faculty of Engineering, China University of Geosceince, Wuhan 430074, China

Abstract The slopes of mountain spoil field located at the Zhengjiaya tunnel of the Yiba highway are taken as an example. The
improved orthogonal analysis method based on the grey theory is introduced and then the numerical simulation software of Flac3d is used
to analyze the sensitive factors which affect the stability of the mountain spoil field slopes. The result shows that strength parameters of
the soil and the free surface shape are the highly significant influence factors which affect the stability of the mountain spoil field slopes
in these areas. And the unit weight and slope rate have less influence on the stability of mountain spoil field slopes. The result is
consistent with that of the gray method and the principal component analysis method. Therefore the results obtained from the improved
orthogonal method are considered reliable.
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Fig. 1 Basic design model for the slope of spoil field
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Table 1 Level table of influential factors
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Table 2 Calculation schemes and results of orthogonal tests

5 b, PR

o m  him @) c/kPa B yI(kN-m¥)  F,
7

1 1 1 1 1 1 1 0.85
2 1 2 2 2 2 2 1.22
3 1 3 3 3 3 3 1.77
4 1 4 4 4 4 4 2

5 1 5 5 5 5 5 2.22
6 2 1 2 3 4 5 2.04
7 2 2 3 4 5 1 2.85
8 2 3 4 5 1 2 1.94
9 2 4 5 1 2 3 1.64
10 2 5 1 2 3 4 0.9
11 3 1 3 5 2 4 2.75
12 3 2 4 1 3 5 2.15
13 3 3 5 2 4 1 2.6
14 3 4 1 3 5 2 0.5
15 3 5 2 4 1 3 0.46
16 4 1 4 2 5 3 0.78
17 4 2 5 3 1 4 2.35
18 4 3 1 4 2 5 1.33
19 4 4 2 5 3 1 1.79
20 4 5 3 1 4 2 1.89
21 5 1 5 4 3 2 3.96
22 5 2 1 5 4 3 1.99
23 5 3 2 1 5 4 1.7
24 5 4 3 2 1 5 1.84
25 5 5 4 3 2 1 2.34

®3 EXHBBEMHRBNE
Table 3 Mean coefficient of stability for the orthogonal tests
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Table 4 Weights and the improved poor values
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